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FOREWORD 

This  document i s  submit ted i n  accordance wi th  paragraph ( a )  ( 9 )  

of A r t i c l e  1, Statement of Work, t o  C a l i f o r n i a  I n s t i t u t e  of Tech- 

nology Contract No. 952001, which i s  a subcont rac t  under NASA 

Contract  NAS7-100, This document (v) i s  p a r t  of t he  F i n a l  

Technical Report which c o n s i s t s  of t he  fol lowing:  

Vol I Summary 

CAPSULE BUS SYSTEM 

Vol 11, Sect ion  I Capsule Bus 

Vol 11, Sect ion  I1 

Vol 11, Sect ion I11 

Prel iminary Design f o r  OSE 

Implementation Plan 

Vol 11, Sect ion I V  T e s t  Program 

SURFACE LABORATORY SYSTEM 

Vol 111, Sect ion I Surface Laboratory 

Vol 111, Sect ion I1 Prel iminary Design f o r  OSE 

Vol 111, Sect ion I11 Implementation Plan 

Vol 111, Sect ion I V  T e s t  Program 

ENTRY SCIENCE PACKAGE 

Vol I V ,  Sec t ion  I Entry Science Package 

Vol I V ,  Sec t ion  I1 Prel iminary Design f o r  OSE 

Vol I V ,  Sec t ion  111 Implementation Plan 

Vol I V ,  Sec t ion  I V  Test Program 

L Vol I V ,  Sec t ion  V Ent ry  Science Package 
I n t e r f a c e s  

Vol v I n t e r f a c e  Desc r ip t ions  

*vo1 V I  

*Vol V I 1  

RTG Report 

A F l i g h t  Capsule w i t h  RTG 
for 1973 Mission 

*Limited d i s t r i b u t i o n  of  Vol V I  and V I 1  has  been made as d i r e c t e d  by JPL. 
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PREFACE 

This volume of the Martin Marietta Corporation's Voyager Capsule Systems 
Final Report provides the results of the Entry Science Package preliminary 
design studies. 
was assisted by RCA Astro-Electronics Division in the communications subsystem 

area, and by the following group of consultants in the Entry Science area. 

In the performance of this Phase B study effort, Martin Marietta 

Fields of Specialty 

Institute for Aerospace Science Free Molecular Flows and Molecular 
University of Toronto (J. H. deleeuw, Beams 

J. B. French 

Cornel1 Aeronautical Laboratory, Inc. Hypersonic and Supersonic Flow 
(Vidal, P. Marrone) 

High Altitude Engineering Laboratory 
Dept. of Aerospace Engineering Structure and Measurements 
University of Michigan (L. Jones, 

High Altitude Atmospheric 

E. Schaefer) 

This volume consists of five sections: Section I, Entry Science Package; 
Section 11, Preliminary Design for OSE; Section 111, Implementation Plan; 
Section IV, Test Program; and Section V, Interfaces. 
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1. GENERAL APPROACH 
Martin Marietta recognizes the importance of the systems inte- 

gration of the Capsule Bus, the Entry Science Package and the 
Surface Laboratory. 

comprehensive definition of systems requirements at the interfaces. 
Only then can compatibility be achieved within the integrated 

system, and at the interfaces it presents to the other systems. 

Interfaces to be considered include hardware, software, and ser- 

vices as they are affected by physical, functional, environmental, 
test, and operational requirements plus the managerial relation- 
ships to be established. 
1.1 Objectives 

The task of systems integration begins with 

The objectives of the Voyager interface management program 
are to achieve compatible system interfaces by detailed interface 

definition and formal change management so that the task of systems 
integration can proceed. This document summarizes the contractor's 
recommendations f o r  the interface management program with and within 

the Voyager Capsule systems as a result of the Phase B study. 
Section 2 identifies and provides preliminary definition of 

Voyager capsule systems interfaces and section 3 proposes methods 
for accomplishment of contractor-customer coordination, negotia- 

tion and control of interfaces. 

2. SPECIFIC INTERFACES 
The interfaces described in the following paragraphs are 

the recommendation of the contractor for identification, docu- 
mentation, and configuration control. Interfaces exist between 
the Capsule Bus and the Entry Science Package, and between the 

combination of these (as a Flight Capsule) and the Spacecraft. 

(Because the Capsule Bus supports the Entry Science Package in 

interfacing the Flight Capsule with the spacecraft during inter- 
planetary cruise, these interfaces are referenced to the Capsule 

MARTIN MARIZ-A CORPORArION 
D E N V E R  D I V I S I O N  
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Bus.) 

Package each have i n t e r f a c e s  wi th  ground based systems. 

2.1 F l i g h t  Capsule I n t e r f a c e s  

2.1.1 F l i g h t  Capsu-le t o  Spa,c,e,c,r,af.t 

Furthermore, t h e  Capsule Bus and t h e  Entry Science 

The physical  and func t iona l  i n t e r f a c e s  between t h e  F l i g h t  

Capsule and Spacecraf t  w i l l  be acconnnodated by t h e  S t e r i l i z a t i o n  

Canis ter /Adapter  po r t ion  of t he  Capsule Bus, which performs t h e  

fol lowing func t ions  : 

The encapsula t ing  cover  main ta ins  t h e  s t e r i l i t y  of 

the  F l i g h t  Capsule 

Provides t h e  s t r u c t u r a l  suppor t  and at tachment  p o i n t s  

f o r  adapt ing  t h e  F l i g h t  Capsule t o  the Spacecraf t  

Provides f o r  housing and i n s t a l l a t i o n  of equipment re- 

quired t o  support  t h e  F l i g h t  Capsule systems before  

sepa ra t ion  

Provides e l e c t r i c a l  connections between t h e  F l i g h t  Cap- 

s u l e  systems and t h e  Spacecraf t  

Provides energy s t o r a g e  devices ,  i nc lud ing  s a f i n g  and 

arming f e a t u r e s ,  r equ i r ed  f o r  removing t h e  encapsula t ing  

c a n i s t e r  cover  from the  F l i g h t  Capsule 

Provides energy s t o r a g e  devices ,  inc luding  s a f i n g  and 

arming f e a t u r e s ,  requi red  f o r  removing t h e  thermal b a r r i e r  

Provides energy s t o r a g e  devices ,  i nc lud ing  s a f i n g  and 

arming f e a t u r e s ,  f o r  s e p a r a t i n g  t h e  F l i g h t  Capsule from 
the Spacecraf t  

Provides s t r u c t u r a l  and e l e c t r i c a l  s e p a r a t i o n  p lanes  f o r  

F l i g h t  Capsule sepa ra t ion .  

f u l f i l l i n g  t h e  F l i g h t  Capsule i n t e r f a c e  requirements  w i t h  

the  Spacecraf t ,  t h e  Capsule Bus w i l l  accommodate t h e  r equ i r e -  

ments of the Entry Science Package, 

A block diagram of adapter-mounted equipment i s  shown i n  

Fig. 1. 
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2.2 Entry Science Package In t e r f aces  

2-2.1 Entry Science Package t o  Capsule Bus 

2,2,1,1 S t ruc tu res  and Mechanisms 

One equipment module of  the  Entry Science Package w i l l  be 

loca t ed  i n  t h e  nose of t h e  a e r o s h e l l  behind a qua r t z  window pro- 

vided f o r  TV, The o the r  modules w i l l  be loca t ed  i n  an equipment 

bay i n  t h e  +X, -Y quadrant ,  Other requirements include:  

Proper f i e l d  of view f o r  instruments 

Locating t h e  communication subsystem antenna on the  

r o l l  a x i s  t o  maintain proper  aspect angles  t o  view 

the  o r b i t i n g  Spacecraf t  during e n t r y  

Mounting t h e  antenna s o  t h a t  d i s c o n t i n u i t i e s  i n  the  

e f f e c t i v e  RF ground plane are no t  exaggerated 

Maintenance of s t r u c t u r a l  re fe rences  f o r  t h e  e n t r y  

sc i ence  instruments so  t h a t  s i g n i f i c a n t  u n c e r t a i n t i e s  

are not  cont r ibu ted  t o  e n t r y  measurement d a t a  

Use of  e x i s t i n g  s t r u c t u r e  t o  s h i e l d  in te rconnec t ing  

cables  from rad ia t ed  RF energy, wherever p o s s i b l e  

Providing s t r u c t u r a l  mounting po in t s  f o r  modules t h a t  

are cor ros ion  r e s i s t a n t ,  p rope l l an t  compatible,  and 

e l e c t r i c a l l y  conductive 

Passive thermal cont ro l  of sc ience  instruments  

2.2.1.2 Command and Sequenc i n s  

Checkout of t h e  Entry Science Package w i l l  be accomplished 

by t h e  sequencer t i m e r  and command decoder i n  t h e  Capsule Bus 

p r i o r  t o  F l i g h t  Capsule sepa ra t ion  from the  Spacecraf t ,  The 

Entry Science Package w i l l  r ece ive  the  fol lowing d i s c r e t e s  from 

the  sequencer t i m e r  of t h e  Capsule Bus a f t e r  F l i g h t  Capsule 

s e p a r a t i o n  from t h e  Spacecraf t :  

a )  Five p r i m a r y  d i s c r e t e s  i n  t h e  i n t e r v a l  between T-1800 

sec and T+502 s e c  where T = 0 is  the  beginning of e n t r y  

MARTIN MARIElTA CORPORATION 
D E N V E R  D I V I S I O N  
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(800,000 f t ) .  

sequences i n  the  ESP sequencer t i m e r ,  I n  a d d i t i o n ,  power 

w i l l  b e  i n t e r r u p t e d  a t  Ti422 

These d i s c r e t e s  w i l l  i n i t i a t e  primary 

b) Discretes t o  provide backup f o r  ope ra t ing  and d a t a  t r a n s -  

mission mode changes i n i t i a t e d  by t h e  ESP sequencer t imer .  

These d i s c r e t e  s i g n a l s  w i l l  have t h e  fol lowing c h a r a c t e r i s t i c s :  

vo l t age  28 vdc nominal 

Input  impedance 

Time -momentary, 100 m s  minimum 

10 K ohms minimum 

2.2.1.3 Science Data (Telemetry) 

A two-wire ( tw i s t ed  and sh ie lded )  i n t e r f a c e  w i l l  be provided 

between each s t a t u s  monitor ing measurement i n  the  Ent ry  Science 

Package and t h e  Capsule Bus. 

a c t e r i s t i c s  w i l l  i n t e r f a c e  wi th  t h e  s t a t u s  monitor d a t a  encoder i n  

the  Capsule Bus: 

S igna ls  having t h e  fo l lowing  char-  

Analog s i g n a l s  

Voltage 0-50 m v  dc 

Source impedance 500 ohms max 

Bilevel s i gna l s  

Binary one 5 vdc 1 

5 k sou rce  impedance 

0.4 vdc ? 0.4 

1 m a  c u r r e n t  

Binary zero  

Signals no t  having t h e s e  c h a r a c t e r i s t i c s  w i l l  be  condi t ioned  

i n  t h e  Capsule Bus. 

Analog s i g n a l s  w i l l  be provided from atmospheric-science d a t a  

sensors  i n  the  Ent ry  Science Package t o  t h e  d a t a  encoders of t h e  

Capsule B u s .  This i n t e r f a c e  w i l l  a l low real-time and back-up 

t ransmission of e n t r y  d a t a  t o  t h e  Spacecraf t .  

2.2.1.4 Power - 
The Entry Science Package w i l l  receive power from t h e  Load Con- 

t r o l  Assembly i n  t h e  Capsule Bus beginning 30  minutes  p r i o r  t o  

MARrIN MARIE-A OORPORAlION 
D E N V E R  D I V I S I O N  
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e n t r y  and ending two minutes a f t e r  landing,  when t h e  Entry Science 

Package and Capsule Bus subsystems are s h u t  down, Redundant two- 

w i r e  c i r c u i t s  w i l l  c ros s  t h e  i n t e r f a c e  t o  t h e  load c o n t r o l  assembly 

of the  Ent ry  Science Package, Voltage w i l l  be 24 v t o  33 v. Power 

w i l l  be provided from the  Capsule Bus t ransducer  power supply f o r  

Entry Science Package s t a t u s  monitor measurements and from the  

equipment vo l t age  r e g u l a t o r  to  p e r i o d i c a l l y  a c t i v a t e  Entry Science 

Package v id icon  cathodes t o  prevent  cathode poisoning, 

2..,2,.,1..5 Cabling 

I n t e r f a c i n g  cables  w i l l  b e  ca tegor ized  and separately routed t o  

minimize the  p o s s i b i l i t y  of  c i r c u i t  i n t e r a c t i o n s .  Separat ion d i s -  

tance  between ca t egor i e s  w i l l  be maintained a t  a minimum of four  

inches,  except t h a t  i t  w i l l  be  permiss ib le  t o  pass  cables  of 

d i f f e r e n t  ca t egor i e s  through connectors.  Three cLLegories o f  

i n t e r f a c i n g  c i r c u i t s  have been i d e n t i f i e d :  

a) Category A is the m o s t  s u s c e p t i b l e  co extraneous vol tages  

and inc ludes  c i r c u i t s  w i t h  vo l t age  l e v e l s  less than 1 v o l t  

b )  Category B is  of medium s u s c e p t i b i l i t y  and inc ludes  c i r -  

c u i t s  w i th  vol tage  l eve l s  between 1 v o l t  and 10 v o l t s  o r  

between 1 v o l t  and 20 v o l t s  depending on the  s i g n a l  char-  

a c  ter is t i c s  

Category C is of low s u s c e p t i b i l i t y ,  but  is no t  a p t  t o  

induce vol tage  i n  neighboring c i r c u i t s .  
c )  

I n  a d d i t i o n  t o  cable  sepa ra t ion ,  p r o t e c t i o n  a g a i n s t  e l e c t r o -  

magnetic i n t e r f e r e n c e  w i l l  be achieved by using tw i s t ed ,  sh i e lded  

p a i r s ;  and i n  low-level c i r c u i t s ,  double s h i e l d i n g  may be requi red ,  

Shie ld ing  w i l l  no t  be c a r r i e d  through i n t e r f a c e  connectors  bu t  w i l l  

be grounded t o  F l i g h t  Capsule and Spacecraf t  s t r u c t u r e  on the  res- 

p e c t i v e  s i d e s  o f  the  i n t e r f a c e ,  The grounding p o i n t  may be a t ,  o r  

removed from, the  i n t e r f a c e  as determined by a n a l y s i s ,  Single-  

sh i e lded  c i r c u i t s  normally w i l l  be grounded a t  the rece iv ing  end 

wi th  lengths  of exposed wire  and lengths  of s h i e l d  grounding s t r a p s  

U A R r I N  MARIFWA CORPORArION 
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h e l d  t o  minimum lengths .  

inner  s h i e l d  t r e a t e d  l i k e  s i n g l e  s h i e l d s ,  and the  o u t e r  s h i e l d  

w i l l  be grounded a t  in te rmedia te  po in t s  a long the  l eng th  of t he  

Double-shielded c i r c u i t s  w i l l  have the  

cab le  as requi red .  

F l igh t  Capsule c i r c u i t - r e t u r n  leads  w i l l  be grounded a t  a 

s i n g l e  poin t  i n  t h e  Capsule Bus, and Spacecraf t  c i r c u i t  r e t u r n  

leads  w i l l  be grounded a t  a s i n g l e  p o i n t  i n  the  Spacecraf t .  

Table 1 ampl i f ies  t h e  preceding requirements ,  

2.2.1.6 Pyrotechnics  

Pyrotechnics i n  t h e  E n t r y  Science Package r equ i r ed  f o r  deploy- 

ment of t h e  t o t a l  temperature  probe, and f o r  c a l i b r a t i o n  of  t h e  

gas chromatograph, w i l l  be opera ted  by power from t h e  pyro technic  

power supply of t h e  Capsule Bus. Safe/Arm assemblies ,  squ ib  

f i r i n g  c i r c u i t s ,  and cu r ren t  l i m i t e r  a ssembl ies  w i l l  be  provided 

i n  t h e  Entry Science Package. 

2.2.2 

men t 

Entry Science Package t o  Spacecraft-Mounted Support Equie- 

- 
The Entry Science Package w i l l  have RF cormnunications i n t e r -  

faces  wi th  the  Spacecraft-mounted suppor t  equipment f o r  d a t a  

t ransmiss  ion.  

2,2,2.1 RF Communications 

The Entry Science Package w i l l  c o n t a i n  two transmitters opera-  

t i n g  a t  d i f f e r e n t  f requencies  i n  the  385 t o  405 MHz Band. Each 

t r a n s m i t t e r  w i l l  be on l i n e  f o r  the  t r ansmiss ion  of  d a t a  dur ing  

en t ry .  A f ixed  medium ga in  and a f i x e d  low ga in  r e c e i v i n g  an- 

tenna mounted on t h e  Spacecraf t  w i l l  be  supp l i ed  as Spacecraf t -  

mounted support  equipment, An antenna swi tch  w i l l  p rovide  o p t i -  

mum u t i l i z a t i o n  f o r  each miss ion ,  Through c o n t r o l  of Spacecraf t  

o r i e n t a t i o n  and a t t i t u d e ,  t h i s  antenna w i l l  ma in ta in  proper  

a spec t  angles w i t h  r e s p e c t  t o  a f i x e d  an tenna  provided as p a r t  o f  

the  Entry Science Package and mounted on t h e  Capsule Bus s t r u c t u r e .  

The o r i e n t a t i o n  and a t t i t u d e  of t h e  En t ry  Science Package antenna 

MARIE-A CORPORATION 
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w i l l  be under t h e  c o n t r o l  of t h e  Capsule Bus guidance and con- 

t r o l  subsystem. 

channels  w i l l  be of oppos i t e  c i r c u l a r  p o l a r i z a t i o n .  

power from each t r a n s m i t t e r  w i l l  be 30 watts,  

I n  a d d i t i o n  t o  frequency sepa ra t ion ,  t h e  two 

Radiated 

The two t r a n s m i t t e r  frequency channels w i l l  i n t e r f a c e  wi th  

two r ece iv ing  channels t h a t  are p a r t  of t h e  Spacecraft-mounted 

suppor t  equipment. 

2.2.2.2 Data Rate 

Two channels w i l l  be s e p a r a t e l y  provided t o  t h e  Spacecraf t  

a t  a d a t a  r a t e  of 50 kbps on a frequency of  380 t o  420 MHz. The 

Spacecraf t  w i l l  p rovide  temporary s t o r a g e  f o r  t hese  d a t a  streams 

and w i l l  r e l ay  the  streams s e p a r a t e l y  t o  e a r t h  a f t e r  completion 

of t ransmiss ion  from t h e  Entry Science Package. 

2.2.3 Entry Science Package t o  Mission Operat ions System 

The Mission Operat ions Sys t e m  (MOS) c o n s i s t s  of t h e  hardware, 

sof tware  and personnel  r equ i r ed  t o  d i r e c t  t h e  miss ion  from i n j e c -  

t i o n  t o  the  end of  Mars o r b i t a l  and landed ope ra t ions ,  The hard-  

ware cons is  ts of Mission Independent Equipment (MIE) and M i s s  ion  

Dependent Equipment (MDE), The MIE c o n s i s t s  of t h e  Deep Space 

Instrumentat ion F a c i l i t y  (DSIF), the  Space  F l i g h t  Opera t ions  

F a c i l i t y  (SFOF), and t h e  Ground Communications System, Sof t -  

ware c o n s i s t s  of planning and implementation documentation and 

computer programs o r  r o u t i n e s .  

t h e  c o n t r a c t o r  t o  p l an  t h e  mission and t o  man t h e  Capsule BUS 

f l i g h t  opera t ions  team, which forms p a r t  of t h e  o v e r a l l  MOS 

p r o j e c t  o rganiza t ion .  

2,2,3,1 M I E W E  I n t e r f a c e s  

Personnel  d r e  those  provided by 

An Entry Science Package TV d a t a  processor  and d i s p l a y  w i l l  

r e q u i r e  space a t  the  SFOF, This p i e c e  of MDE w i l l  p h y s i c a l l y  

i n t e r f a c e  with the  d a t a  process ing  system, w i l l  r e q u i r e  power 

(115 vac,  60 cps)  and an  a i r -condi t ioned  environment,  
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2.2.3.2 Software 
2.2.3.2.1 Documentation 

The contractor will supply chapters relating to the Entry 
Science Package for the following planning information as part 

of the flight capsule documentation: 

Support Instrumentation Document 
MOS Requirements Document 

Space Flight Operations 

Space Flight Operations Test Plan 
Space Flight Operations Memorandum 

In addition, the contractor will prepare the following 
planning inputs relative t o  the Entry Science Package as part 

of the flight capsule documentation: 

MOS Policy and Guidelines 
MOS Plan 

Personnel and Documentation 
Design Requirements 

MDE Development Plan Computer Program Development 
Plan 

MDE Performance Requirements 
MDE Design Requirements Requirements 

MDE Acceptance Requirements 
Requirements Personnel and Documentation 

Development Plan Computer Program Acceptance 
Requirements Personnel and Documentation 

P e r f o rmanc e Re.qui remen t s 

Computer Program Performance 

Computer Program Design 

Detailed Operating Procedures 

DSN Failure Problem Report 

2.2.3.2.2 Computer Programs 
The contractor will functionally specify Entry Science Package- 

oriented computer programs and routines for data processing, Entry 
Science Package simulation, and generating commands. 

2.2.3.3 Personnel 
Contractor personnel will be assigned to the flight operations 

team at SFOF. 

telephone service be provided by SFOF. 

This will require that desk, and work space and 

MARNN MARtEmA CORPORA7tON 
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2.2.4 Entry Science Package t o  Experiments 

The purpose of t he  e n t r y  sc i ence  package experiments i s  t o  

( a )  o b t a i n  s t a t i c  and s t a g n a t i o n  p res su res  and temperatures ,  den- 

s i t y  and composition of t he  Mart ian atmosphere as func t ions  of 

a l t i t u d e  during descent  t o  the Mart ian s u r f a c e ;  (b) o b t a i n  e n t r y  

f l i g h t - p a t h  ve loc i ty  and a c c e l e r a t i o n  as func t ions  of a l t i t u d e ,  

and (c )  obta in  T V  p i c t u r e s  of t h e  Mart ian s u r f a c e  dur ing  terminal  

descent .  To ob ta in  these  da t a ,  var ious  sensors  are provided by 

the  Entry Science Package subsystem. 

2.2.5 Entry Science Package t o  Launch Operations System 

I n t e r f a c e s  between t h e  Entry Science Package and t h e  Launch 

Operations System are accommodated through t h e  Capsule Bus . The 

requirements of t he  Capsule Bus are descr ibed .  

2.2-5.1 C a p s u l e  Bus t o  Launch Operations System 

In te r f aces  between the  Capsule Bus and the  Launch Operat ions 

System (LOS) w i l l  e x i s t  a t  the  System T e s t  Complex (STC) Control  

Center,  t he  Saturn Launch Control  Center,  t he  Mobile Launcher Base, 

and the  umbil ical  tower. These Capsule Bus i n t e r f a c e s  inc lude  t h e  

requirements of t h e  Entry Science Package. The OSE i n t e r f a c e s  

descr ibed are r e l a t i v e  t o  a s i n g l e  F l i g h t  Capsule. A l l  f unc t ions  

must be provided f o r  two F l i g h t  Capsules i n t e g r a t e d  i n t o  two 

Plane tary  Vehicles f o r  each launch. See F igure  2, 

2,2,5,1.1 STC Control  Center I n t e r f a c e s  

It i s  assumed t h a t  a l l  prelaunch func t ions  of t h e  F l i g h t  Cap- 

s u l e ,  including t h e  Capsule Bus, t h e  Ent ry  Science package, and t h e  

Surface Laboratory, are under the  d i r e c t i o n  of a F l i g h t  Capsule 

t es t  d i r e c t o r .  

be r equ i r ed :  

With t h i s  assumption, t h e  fo l lowing  equipment w i l l  

a )  F l i g h t  Capsule tes t  d i r e c t o r  console  

b) Capsule Bus test  conductor console  

c )  Capsule Bus subsystem/Entry Science Package d i s p l a y  and 
con t ro l  group 

d)  Computer d a t a  system. 

CORPORAr80N 
V I S I O N  
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I n t e r f a c e s  between these  and t h e  launch opera t ions  sys  t e m  w i l l  

e x i s t  i n  t he  areas discussed i n  t h e  fol lowing paragraphs,  

2.2.5.1.1 , 1 Space 

Space and provis ions  fo r  i n s t a l l a t i o n ,  ope ra t ion  and main- 

tenance of equipment w i l l  be r equ i r ed ,  

t i o n s  between consoles  must be provided, 

2.2.5.1.1.2 Power 

F a c i l i t y  power (120/208 v o l t  60 cps)  w i l l  be requi red ,  

V i s i b i l i t y  and communica- 

2 +2.5.1.1.3 Environmental 

Equipment w i l l  be designed t o  ope ra t e  i n  the  con t ro l l ed  

environment of t he  STC Control Center wi thout  special  environ- 

mental  demands on t he  f a c i l i t y ,  

2.2-5-1.1.4 Data Channels 

Data channels among the STC Control Center ,  t h e  Launch Con- 

t r o l  Center,  and the  Mobile Launcher Base w i l l  be provided by 

the  LOS. A wide-band d a t a  t ransmiss ion  system (Western Elec t r ic  

A2A) is assumed. F l i g h t  Capsule s t a t u s  d a t a  and d i g i t a l  commands 

w i l l  be t ransmi t ted  over these  channels.  

2,2,5,1,1,5 Spacecraf t  Telemetry I n t e r f a c e s  

It is  assumed t h a t  Spacecraf t  OSE i n  t h e  STC Control  Center 

w i l l  provide RF l i n k s  t o  r ece ive  Spacecraf t  t e lemet ry  d a t a  and 

t ransmi t  Spacecraf t  commands to/from t h e  umbi l ica l  tower , These 

s i g n a l s  w i l l  i n t e r f a c e  with the  Capsule Bus computer d a t a  system, 

2 - 2  .5,1,1.6 Communications I n t e r f a c e s  

Means f o r  communications wi th  o t h e r  elements of t h e  Launch 

Operations System (LOS) w i l l  be r equ i r ed  a t  t h e  Capsule Bus test  

conductor console,  

2,2,5,1,2 Launch Control Center I n t e r f a c e s  

A Capsule Bus Test Coordinator Console w i l l  be requi red  i n  

t h e  Launch Control  Center LC 39. 

readout  a b i l i t y  from the  wide-band da ta  t ransmiss ion  system and 

w i l l  provide emergency cont ro l  o f  F l i g h t  Capsule 0% i n  t he  

This console  w i l l  provide d a t a  

MARTlN MARIE-A CORPORArION 
D E N V E R  D I V I S I O N  
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Mobile Launcher Base. The c o n t r o l - c i r c u i t  l i n e s  w i l l  be provided 

by the  Launch Operations System, hardwired t o  t h e  Mobile Launcher 

Base, 

Capsule Bus tes t  coord ina tor  console  by a power d i s t r i b u t i o n  u n i t  

provided by the  Capsule Bus con t r ac to r ,  Space and environmental  

i n t e r f a c e s  w i l l  be comparable t o  those  i n  the  STC Launch Control  

Center. 

2,2.5,1,3 Mobile Launcher Base I n t e r f a c e s  

F a c i l i t y  power (120/208V 60 c p s )  w i l l  be  d i s t r i b u t e d  t o  the  

Equipment r equ i r ed  f o r  suppor t  of t h e  Capsule Bus and Entry 

Science Package i n  t h e  Mobile Launcher Base w i l l  inc lude  t h e  

f o 1 lowing : 

a)  Data Acquis i t ion  c i r c u i t r y  ( shared  wi th  Surface Laboratory)  

b)  Capsule Bus/Entry Science Package emergency d i s p l a y  and 

con t ro l  chass i s  , 
The above i t e m s  w i l l  be i n s t a l l e d  i n  t h e  F l i g h t  Capsule emergency 

d i s p l a y  and c o n t r o l  u n i t .  

3 , PROGRAM IMPLEMENTATION 

The primary i n t e r f a c e s  i d e n t i f i e d  h e r e i n  s h a l l  be def ined ,  docu- 

mented and con t ro l l ed  i n  accordance wi th  t h e  requirements  of t he  

i n t e r f a c e  program discussed  i n  Volume V of t h i s  r e p o r t ,  Fu r the r  

development i n  i d e n t i f i c a t i o n  and d e f i n i t i o n  of t h e s e  i n t e r f a c e s  

w i l l  be accomplished as p a r t  of an  o v e r a l l  i n t e r f a c e  program. 


